Over the past 2 decades, a variety of new care options have emerged for acute care, including urgent care centers, retail clinics, and telemedicine. Trends in the utilization of these newer care venues and the emergency department (ED) have not been characterized.
A cute care, treatment for new health problems, can occur by appointment or be unscheduled, and acute care visits comprise over one-third of all ambulatory care delivered in the United States. 1, 2 Over the past 2 decades, several alternatives to the emergency department (ED) have emerged for acute, unscheduled care. The rapid expansion of urgent care centers, retail clinics, and directto-consumer telemedicine may be driven by shifts in patient expectations, poor access to care at traditional physician outpatient practices, and longer wait times and higher costs in the ED. 1, [3] [4] [5] [6] [7] [8] [9] [10] [11] Despite significant interest in these new non-ED care venues, earlier work has evaluated only selected venues. 1, 3, 4, [12] [13] [14] [15] [16] There has been no description of overall trends in care patterns for acute, unscheduled care at the population level. In addition, little is known about the association of changes in acute care delivery with patient out-of-pocket costs, price per visit, or spending at the population level. Given the high cost of ED visits and the fact that aggregate spending on emergency care is estimated to be 5% to 10% of national health expenditures, many health plans have created incentives for patients to receive care at non-ED care venues instead of at the ED. [17] [18] [19] We describe trends in the utilization and cost of urgent care centers, retail clinics, telemedicine, and EDs over the 8-year period from 2008 to 2015 using claims data from a large national commercial health plan. We focused on a set of low-acuity conditions that can generally be managed at any of these venues.
Methods

Study Population
We performed descriptive analyses of deidentified claims data from Aetna, a large, national, commercial health plan, from January 1, 2008 , to December 31, 2015 , with approximately 20 million insured members per study year. The data included basic demographic information, diagnosis and billing codes, place-of-service codes, price, national provider identifiers (NPIs), and tax identification numbers (TINs) for the servicing and billing provider. We included all members 0 to 64 years of age with medical coverage in each year (female sex, 56.0%; mean [SD] age, 29.9 [17.7] years). We excluded members 65 years or older because of concerns regarding concurrent enrollment in Medicare. The study was judged to be exempt from review by the Harvard Medical School Institutional Review Board, Boston, Massachusetts.
Identifying Visits to Acute Care Venues
To identify visits to the relevant care sites, we used a combination of Centers for Medicare & Medicaid Services (CMS) place-of-service codes, 20 the health plan's own location variable (ED, inpatient hospital, clinic, office, home, outpatient, or short procedure unit), organizational NPIs, TINs, and Current Procedural Terminology codes. We classified urgent care center and retail clinic visits as those with CMS place-of-service codes 20 and 17, respectively, or as visits having organizational NPIs and TINs for the top commercial urgent care center and retail clinic operators (a list of these is provided in eAppendix A in the Supplement). 21, 22 We classified telemedicine visits as those with Current Procedural Terminology code 99444 (e-visits, online evaluation and management by a physician or other qualified health care professional) or with an NPI or TIN for a top telemedicine company (eAppendix A in the Supplement). 23 To identify ED visits, we used the health plan-defined location of ED or CMS place-of-service code 23. To ensure that we were not counting multiple claims from the same visit as multiple visits, we only counted 1 visit per patient at a given site of care on a given day. More detailed information on identifying acute care venues is available in the eMethods in the Supplement. We did not include primary care visits in this analysis because the majority of such visits are scheduled and provided for only patients who are established at a practice, and the focus of this study was unscheduled care. 
Low-Acuity Conditions
To assess a more comparable set of visits, we focused on visits for a set of low-acuity conditions, such as bronchitis, urinary tract infection, rash, and muscle strains, that were previously identified as conditions that could be managed at urgent care centers and retail clinics. 9,24 Telemedicine providers also manage many of these conditions. [25] [26] [27] [28] We acknowledge that not all of these conditions can be managed at all of the care sites; for example, muscle strains are commonly managed at urgent care centers but not at retail clinics. These conditions were identified using the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9), and ICD-9 codes were translated into International Classification of Diseases and Related Health Problems, Tenth Revision (ICD-10) codes using 2015 General Equivalence Mappings (a list of ICD-9 and ICD-10 codes is provided in eAppendix B in the Supplement). 29 In subanalyses, we also examined the overall use of these venues regardless of the types of condition treated.
Patient Characteristics
For each visit, we captured several patient characteristics, including age (stratified as 0-17, 18-44, and 45-64 years),
Key Points
Question How have patterns of care for low-acuity patients with acute conditions changed over time among a commercially insured population?
Findings In this cohort study of data from a large commercial health plan from 2008 to 2015, emergency department visits per enrollee for the treatment of low-acuity conditions decreased by 36%, whereas utilization of non-emergency department acute care venues increased by 140%. There was a net increase in overall utilization of acute care venues for the treatment of low-acuity conditions and in associated spending.
Meaning Between 2008 and 2015, there were substantial shifts at which venue Americans received acute care for low-acuity conditions.
sex, diagnostic cost group risk score, median household income, and rurality. The diagnostic cost group scores were used as a marker of health risk. They are calculated on the basis of ICD-9 and ICD-10 diagnosis codes and other enrollment and claims data, with higher scores indicating higher predicted spending. 30 A concurrent risk score was calculated for each member yearly on the basis of claims from that calendar year. If the member did not have any claims for that year, the score was based on their age and sex, and if the member was not enrolled for the entire year, the score was adjusted according to the eligible period of enrollment. Median household income was determined by zip code from US census data and placed in quartiles based on all enrolled members. Rurality was also assessed by zip code using the 4-tier rural-urban commuting area classification (scheme 1: urban core, suburban, large rural, or small town/rural).
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Statistical Analysis
We estimated utilization of urgent care centers, retail clinics, telemedicine, and EDs as visits per 1000 members per calendar year for low-acuity conditions overall and also stratified by age group (0-17, 18-44, and 45-64 years) and diagnostic cost group score (<0.5, 0.5-0.99, 1-3, and >3). We examined the change in the rate of visits for treatment of low-acuity conditions by condition in 2008 vs 2015.
We measured the mean price per visit as the allowed costs for all services at a given site of care on a given day. The allowed cost is the sum of the amount paid by the health plan and by the patient in out-of-pocket costs (coinsurance, co-payment, and deductible). We calculated the mean price per visit by summing all allowed costs. We also measured the average spending per member for each visit for treatment of a low-acuity condition at each venue per year. We adjusted for inflation using consumer price indexes for medical care and report all values in 2015 US dollars. When we calculated utilization and spending for a year, we weighted by member-months of enrollment to address differing lengths of enrollment.
To explore whether the changes in the number of ED visits may be associated with patients seeking care at non-ED acute care venues instead, we used a weighted linear regression model to examine the association between the change in ED use for treatment of low-acuity conditions and the change in use of non-ED venues for treatment of low-acuity conditions across hospital referral regions, using an average of the number of enrollees in 2010 and 2015 in each hospital referral region as a weight. We used member zip codes to assign each visit to 1 of 306 hospital referral regions, which represent regional health care markets for tertiary care as described by the Dartmouth Atlas Project. 33 We used 2010
as the baseline year because zip codes were missing in a random fashion for approximately 20% of enrollees in 2008 and 2009. All analyses were done in SAS, version 9.4 (SAS Institute Inc). Data were analyzed from December 28, 2016 , to February 20, 2018 . Statistical significance was set at P < .05.
Results
Of the 42.8 million acute care visits during the study period, 20.6 million visits (48%) were for low-acuity conditions. Visits associated with low-acuity diagnosis codes accounted for the following percentages of all visits: ED, 38.4% in 2008 and 28.8% in 2015; urgent care center, 71.5% in 2008 and 65.4% in 2015; retail clinic, 61.8% in 2008 and 57.9% in 2015; and telemedicine, 68.7% in 2015 (eTable 1 in the Supplement).
Comparison of Patient Characteristics at Different Acute Care Venues
Compared with patients who used the ED, patients who used non-ED acute care venues for treatment of low-acuity conditions were more likely to be female (54.4% vs 58.8%-68.6% of visits across different sites), and this variable did not change significantly during the 8-year study period (Table and eTable  2intheSupplement) . Compared with those who used the ED for treatment of low-acuity conditions, patients who used non-ED acute care venues were more likely to have a lower risk score (lower risk score indicates healthier condition; patients with diagnostic cost group score <0.5, 25.3% for EDs vs 42.6%-47.3% for non-ED acute care venues). Across all venues, the number of patients with diagnostic cost group scores less than 0.5 decreased from 2008 to 2015, and this change was greatest for patients who visited EDs (eTable 2 in the Supplement). Patients who used the ED had lower median household incomes compared with patients who used non-ED acute care venues (patients in lowest quartile of household income, 30.8% for EDs vs 7.1%-20.0% for non-ED acute care venues). Patients with ED and telemedicine visits for low-acuity conditions were more likely to live in rural areas (10.1% and 11.7%, respectively) compared with those who used urgent care centers (5.2%) and retail clinics (2.2%). All differences were statistically significant (P < .001).
Trends in Utilization of Acute Care Venues
From 2008 to 2015, across all acute care venues, use of acute care venues for treatment of low-acuity conditions increased by 31%, from 143 to 188 visits per 1000 members ( Figure 1 ). In 2009, there was an increase in the use of acute care venues for treatment of low-acuity conditions that corresponded to the timing of the H1N1 influenza pandemic. During the 8-year study period, there was a 140% increase in the use of non-ED acute care venues for the treatment of low-acuity conditions (from 54 to 131 visits per 1000 members). Urgent care centers experienced a 119% increase in visits for the treatment of lowacuity conditions, from 47 visits per 1000 members in 2008 to 103 visits per 1000 members in 2015; retail clinics experienced a 214% increase, from 7 visits per 1000 members in 2008 to 22 visits per 1000 members in 2015; and telemedicine experienced an increase from 0 visits in 2008 to 6 visits per 1000 members in 2015. In contrast, there was a 36% decrease in ED visits for these conditions (from 89 visits per 1000 members in 2008 to 57 visits per 1000 members in 2015). The percentage of all visits associated with treatment of low-acuity conditions that occurred in the ED decreased from 62% in 2008 to 30% in 2015.
The number of visits increased for all low-acuity conditions during the study period, with the greatest increase seen among patients with respiratory conditions. The one exception was musculoskeletal conditions, including sprains, contusions, and fractures (eTable 3 and eAppendix B in the Supplement). This overall increase was primarily associated with the increase in utilization of urgent care centers, which have overtaken EDs as the most common treatment venue for most lowacuity conditions according to our data.
Across different age strata (0-17, 18-44, and 45-64 years), there was a similar increase from 2008 to 2015 in visits to urgent care centers and a decrease in visits to EDs for treatment of low-acuity conditions (eFigure 1 in the Supplement). Across different risk score strata, the decrease in ED visits associated with low-acuity conditions was greatest among healthier patients (eFigure 2 in the Supplement).
In subanalyses that examined all conditions regardless of acuity, overall utilization of acute care venues increased by 30%, from 309 visits per 1000 members in 2008 to 401 visits per 1000 members in 2015 (eFigure 3 in the Supplement). There was a substantial increase in utilization of urgent care centers (138% increase; from 66 visits per 1000 members in 2008 to 157 visits per 1000 members in 2015), retail clinics (245% increase; from 11 visits per 1000 members in 2008 to 38 visits per 1000 members in 2015), and telemedicine (from 0 visits in 2008 to 9 visits per 1000 members in 2015). In contrast, there was a decrease in ED utilization (14% decrease; from 231 visits per 1000 members in 2008 to 198 visits per 1000 members in 2015). Emergency department
Costs and Spending for Low-Acuity Conditions
Retail clinic Telemedicine
In 2009, there was a large increase in the number of members seeking treatment for influenza and other viral illnesses that corresponded with the H1N1 influenza pandemic. clinics ($34 to $37), and telemedicine ($16 to $14) were nearly unchanged. Average overall spending per member for lowacuity conditions increased by 14% from 2008 to 2015 (from $70 to $80 per member per year) ( Figure 3 ).
Change in Utilization for ED vs Non-ED Visits Across Geographic Regions
Across hospital referral regions, changes in ED use for the treatment of low-acuity conditions during this period had a small negative association with changes in non-ED use for treatment of low-acuity conditions (β = −0.08; 95% CI, −0.13 to −0.03; P = .004) (Figure 4) . Changes in ED use for treatment of low-acuity conditions had a stronger negative association with changes in use of urgent care centers for treatment of lowacuity conditions (β = −0.15; 95% CI, −0.20 to −0.10; P < .001) (eFigure 4 in the Supplement).
Discussion
From 2008 to 2015, we found substantial shifts in the venues where people received care for low-acuity conditions, with large decreases in ED utilization and a substantial increase in utilization of urgent care centers. Retail clinic and telemedicine utilization also increased substantially during this time, but their use compared with the use of urgent care centers and EDs remained low. Overall, across all acute care venues, the number of visits and spending associated with low-acuity conditions increased by 31% and 14%, respectively. The observed increase in visits for treatment of lowacuity conditions was primarily associated with an increase in visits to urgent care centers, which are now the acute care site at which low-acuity conditions are most commonly treated. Although other researchers have highlighted the increase in the use of urgent care centers, to our knowledge, our study is the first to characterize trends in utilization. 5, 6 Possible reasons for this recent increase include an increasing number of clinics, familiarity and acceptance of urgent care centers as credible alternative venues for unscheduled care for acute conditions, the ability of urgent care centers to treat a wider range of conditions than retail clinics or telemedicine, greater convenience with shorter wait times than EDs, and lower out-ofpocket costs for consumers. [8] [9] [10] [11] Of note, among a population of patients with commercial insurance, we found that patients with higher incomes were more likely to use non-ED acute care venues, whereas those with lower incomes were more likely to go to the ED. Factors such as transportation and availability of alternative options might influence differences in care patterns.
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There was a 36% decrease in ED visits per person for treatment of low-acuity conditions and a 14% decrease in overall ED visits. This decrease among those with private insurance is similar to that in a recent government report (which reported a 10% decrease in the number of visits) and a recent industry report (which reported a 2% decrease in the number of visits). 16, 37 The reasons for decreasing ED use in our study population may overlap with factors driving the popularity of Although more patients are going to lower-priced non-ED venues, spending for low-acuity conditions increased by 14% (from $70 per member in 2008 to $80 per member in 2015). Although the absolute increase of $10 per member is small, this represents an increase of $200 million for the health plan when applied to its 20 million members. We found that the increased spending was primarily associated with an increase in ED prices, which increased by 87% during the study period, whereas prices at non-ED venues for treatment of low-acuity conditions were stable. The magnitude of the increase in ED prices is consistent with that in other work, which has reported an increase in ED prices of 85%. 37 Reasons for the rapid increase in ED prices may include treatment of sicker patients; an increase in the provision of high-acuity ED care; upcoding (using a code for a provided service that is higher than what was performed to increase profitability); greater provider consolidation among hospitals as well as among emergency medicine physicians, which facilitates more market power; and greater use of guidelines and protocols that may increase potentially unnecessary testing.
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Limitations Our study has several key limitations. First, we did not include office-based visits. We recognize that a large portion of care for low-acuity conditions occurs during office-based visits, but because physician offices have primarily scheduled visits for established patients in the practice, we chose not to include them in our analysis. 1 However, we were not able to account for the small fraction of primary care visits that may be unscheduled. Primary care utilization per capita is decreasing, and this factor could potentially offset some of the overall increase that we found in yearly spending per person for low-acuity conditions. Third, we may be underestimating the increase in use of urgent care centers and retail clinics because we were not able to identify all of them using our criteria. In our data, we also were not able to distinguish between freestanding EDs and traditional EDs. 56 Fourth, our use of diagnosis codes to identify visits for the treatment of low-acuity conditions may not be capturing all such visits because of changes to billing patterns, and some visits that are not truly for the treatment of low-acuity conditions may be misclassified, particularly ED visits. 36,57,58 Finally, we focused on utilization and spending and cannot comment on differences in quality of care or patient satisfaction across the different care venues.
Conclusions
During the 8-year period from 2008 to 2015, there were shifts in venues where enrollees of a commercial health plan received acute care for low-acuity conditions. There was a doubling of urgent care center utilization for low-acuity conditions along with a decrease in ED utilization, and urgent care centers provided a majority of on-demand care for low-acuity conditions at the end of the study period. Although utilization of retail clinics and telemedicine increased, these settings continued to represent a low proportion of visits. These findings suggest that visits to non-ED venues may be replacing some ED visits, but overall use of acute care venues for treatment of low-acuity conditions and associated spending continue to increase. 
eMethods 1. Identifying Visits to Acute Care Venues
Urgent care centers and retail clinics In addition to POS codes, we also used NPIs and TINs to identify urgent care centers, retail clinics, and direct-to-consumer telemedicine companies. We employed this additional identification strategy because while the POS code for urgent care was relatively sensitive, identifying 89% of urgent care visits as defined by this combined method, the POS code for retail clinics was very insensitive as it was almost never used, identifying only 1% of retail clinic visits. Two basic types of NPIs exist; individual and organizational. Individual NPIs are used when a claim is submitted by an individual clinician and payment is received directly by that individual. Organizational NPIs are used for corporations and other business entities (i.e. hospitals, urgent care centers, retail clinics) to identify that entity as the payee. Claims submitted using an organizational NPI are typically submitted along with an individual NPI to identify the individual who provided the service. Finally, individuals and businesses who submit claims also have a TIN.
Direct-to-consumer telemedicine
In addition to using NPIs, TINs, and the CPT code 99444 to define telemedicine visits, we also considered including the GT modifier, which allows billing for claims provided "via interactive audio and video telecommunications system." However, the majority were for mental health-related conditions, so we did not consider use of the GT modifier to be a condition for classifying a visit as a telemedicine visit. As part of our definition of telemedicine visits, we also considered including the CPT code 98969, which are "e-visits" for care provided by a qualified nonphysician healthcare professional. The vast majority of visits with CPT code 98969 in our population were for chronic disease prevention and management, so we did not use this code to define a telemedicine visit. However, some of the telemedicine visits in our study as defined by NPIs and TINs did use CPT code 98969.
ED visits
To test the reliability of the POS codes used to classify a visit as an ED visit (POS code = emergency room or CMS POS code = 23), we determined that only 0.05% of visits with ED-specific procedural codes (CPT codes 99281-5) did not have these POS codes. We identified ED visits using the provider claim and included all ED visits regardless of whether the patient was admitted or not-admitted. Since a single visit was defined by claims that had the same patient identifier, date of service and insurer POS code, we counted only one ED visit per day. To assess the magnitude of multiple ED visits on the same day that would not be accounted for by this method, we examined the frequency of visits that used coding modifier 27, which indicates multiple outpatient hospital encounters on the same day. We found that same-day ED visits comprised only 0.03% of total ED visits. 
